Follicle cell regulation of mammalian oocyte growth.
To investigate mechanisms of follicle cell control on mammalian oocyte growth, preantral mouse oocytes free from surrounding follicle cells were individually cocultured with monolayers of different somatic cells competent to form gap junctions, and the rate of in vitro oocyte growth was directly correlated with the level of metabolic coupling on the same cells. The results indicate that 1) at a similar extent of metabolic coupling, mouse oocytes grew on follicle cells but not on 3T3 and Sertoli cell monolayers, and 2) the growth rate of oocytes cultured on follicle cells was dependent on the extent of metabolic coupling. It was concluded that gap-junction-mediated nutrition of ovarian mouse oocytes exerted by somatic cells is necessary but not sufficient to maintain oocyte growth. A specific regulatory role of follicle cells on mammalian oocyte growth is proposed.